M
arijuana has been smoked for its medicinal properties for centuries. The main active component, tetrahydrocannabinol (THC), in the form of dronabinol, is approved for treating chemotherapy-associated nausea and emesis as well as AIDS wasting. 1 In addition to use for appetite stimulation, HIV-infected patients use marijuana to counter antiretroviral (ART)-related nausea. Despite the efficacy of THC in relieving symptoms, 2 several reservations about the use of marijuana remain.
Concern that treatment with cannabinoids could negatively affect HIV suppression through immune modulation or interactions with protease inhibitors was addressed in a recent study. Patients on ART were randomly assigned to smoke marijuana or ingest dronabinol or placebo pills 3 times daily in a directly observed environment of an inpatient research center. 3 In this setting both smoked marijuana and dronabinol were demonstrated to be safe and, more specifically, were not associated with increased numbers of copies of HIV in plasma or decreased CD4 counts over a 21-day period.
Another concern is the potential for decreased adherence to ART medications due to the psychoactive effects of marijuana. Adherence to medications is a challenge to any chronically ill patient and is critically important to HIVinfected individuals, as sustained high levels of adherence are required for long-term viral suppression. 4, 5 Excellent adherence to ART medication (often defined as .95% of medication taken) is related to having a suppressed viral load, increased CD4 response, slower disease progression, lower rates of hospital admission, and prolonged survival. 6, 7 Concerted efforts have identified several barriers to adherence. Depression, severity of side effects, and levels of social support, 8 as well as knowledge levels about regimen dosing, 9 distinguish patients with good and poor adherence. In addition, substance abuse can lower adherence, and several studies have demonstrated adverse effects of active injection drug use, including heroin, cocaine and speed, on adherence to ART. 10, 11 In contrast to active injection drug users, former substance abusers appear to have rates of adherence to ART similar to patients with no history of substance abuse. 11 Less is known about the effects of marijuana on adherence, although 2 recent studies found similar negative association between marijuana use and adherence to ART. 12, 13 In contrast, observations from previous work in this population suggest that patients who use marijuana do so for several different reasons, including relief from symptoms of nausea associated with ART.
14 Since the reason for marijuana use may influence its effect on adherence, we examined the relationship between marijuana and adherence to ART in subgroups of patients with nausea and other clinical characteristics.
METHODS
Study personnel recruited eligible subjects through consecutive sampling procedures at 3 public health clinics and a satellite office of the San Mateo County AIDS Program in Northern California, during a 6-month period in 2001, as reported elsewhere. 14 Assessments of adherence to ART have varied widely in the scientific literature. Self-report measures recall time frames as brief as 24 hours and as long as 30 days. 11, 13, [15] [16] [17] [18] No consensus existed during the design phase of this study regarding best definitions of adherence. The questionnaires used here included ART regimen data and self-report of adherence in the 4 weeks preceding the interview, asked as both the number of the last 28 days on which all medications were taken, and duration since the last missed dose. These measures were highly correlated. Since patient recall beyond 1 week could be problematic for some patients, the 7-day time frame was deemed appropriate, available, and showed precedent in the literature. 13, 16, 17, 19 Those who reported $1 missed doses in the previous 7 days were classified as ''nonadherent,'' and those who missed no doses in the previous week were labeled ''adherent'' to ART.
To assess symptoms of nausea, participants were directed to rate severity for the previous 4 weeks. Any patient whose history included a mental health diagnosis or prescribed psychiatric medications, as extracted from the medical record, was classified for the purpose of this analysis as having a history of mental distress. The Descriptor Differential Scale was adapted for self-assessment of participants' physical pain. 20 The questionnaire assessed use of marijuana in the participant's lifetime and in the 4 weeks preceding the interview. Marijuana use in the last 4 weeks was further evaluated for frequency, reasons for use, and perceived benefit. Other illicit drug use in the past month was determined by specifically asking about cocaine, heroin, amphetamines, hallucinogens, and club drugs and reasons for their use. For the purpose of this analysis, we combined heroin, cocaine, and amphetamine use as ''other illicit drugs.'' Bivariate analyses on adherence included estimates of prevalence, odds ratios (ORs), and 95% CIs. We then performed stratified analyses of the relationship between adherence and marijuana use using the Mantel-Haenszel equation. Stratified analyses specifically examined the association of marijuana use with ART adherence among subjects who reported nausea and among subjects who did not report nausea. The interaction terms found in the latter analysis were included with other independent variables in a multivariate logistic regression model. Subjects with missing data on adherence were excluded from the analysis. The independent variables associated with adherence at P , 0.20 were tested in the multivariate model. Models were evaluated using a backward stepwise regression strategy. Variables were eliminated from the model if they did not achieve a significance level ,0.05. Interaction terms between all clinical variables and marijuana were tested for significance and retained in the model if P , 0.05. Independent variables with P . 0.20 on bivariate analysis were later added to the final model and tested for significance (P , 0.05). We used Stata version 8 for all analyses. P values were 2-tailed.
RESULTS
With a 5% refusal rate, 252 patients completed the interview, 175 (69%) were on ART for at least 2 months, and 168 (67%) provided ART adherence data. Forty-one subjects (24%), predominantly whites, used marijuana (Table 1) in the previous month.
Nonadherent participants (n = 55) represented one-third of the sample. In bivariate analysis, no overall positive or negative association between ART adherence and marijuana use was found (OR = 0.92, 95% CI = 0.4-1.9) ( Table 2 ). In addition, no dose-response relationship was evident when marijuana use was analyzed by frequency of use. Adherence was positively associated with undetectable plasma virus and having had mental distress about one' s health and negatively associated with recent use of other illicit drugs and with alcohol. In bivariate analysis there was no association between adherence and gender, age, ethnicity, low quality of life, pain, or use of protease inhibitors or nonnucleoside reverse transcriptase inhibitors. Analysis of subgroups of patients by symptoms revealed that among those with moderate to severe nausea (n = 43), marijuana users were more likely to be adherent (n = 20, 75% adherent) (OR = 3.3, P = 0.07), compared with those who did not smoke marijuana (n = 23, 48% adherent). In contrast, among those with mild or no nausea at all (n = 125), marijuana users (n = 21, 57% adherent) were less likely to be adherent than nonusers (n = 104, 72% adherent) without nausea (OR = 0.52, 95% CI = 0.19-1.36, P for homogeneity 0.02).
The relationship between marijuana use and adherence, stratified by nausea, was confirmed in multivariate analysis that controlled for the interaction between nausea and marijuana use (Table 2 ). Other illicit drug use remained a predictor of nonadherence in this analysis.
DISCUSSION
No crude association was found between marijuana use and adherence, and no dose-response relationship was evident when marijuana use was analyzed in terms of frequency of use. Our data do suggest that use of smoked marijuana specifically for amelioration of nausea may be associated with adherence to ART among patients with HIV/AIDS. In addition, our data confirm previously reported findings that use of other illicit drugs is associated with lower rates of adherence to ART among patients with HIV/AIDS.
The cross-sectional nature of this study precludes assumptions of causality. The selection of patients from waiting rooms might have introduced selection bias, as patients who are nonadherent with their physician visits, and patients seen infrequently because of their excellent response to therapy, were potentially undersampled, although the high rate of respondents and the 6-month interval of study would minimize this likelihood. We used self-reported data on adherence, which is known to overestimate true adherence due to patient bias. 21 However, self-reported adherence in the past few days to 1 week is a commonly used measure, 22, 23 and no gold standard for measuring adherence was available at the outset of this study. 11, 15, 16 The fact that we found a relationship between adherence and having an undetectable viral load on bivariate analysis validates to some degree our measurement of adherence. Our racially balanced patient sample might enhance the generalizability of our findings to other populations, although use of marijuana was very low among Hispanics. Use of marijuana for medicinal purposes remains controversial, and we do not here advocate its widespread use. Our observations do suggest, however, that in certain circumstances, specifically when patients are using marijuana to relieve nausea, marijuana is not associated with lower rates of adherence.
More conclusive assessments of the salutary effect of combustible and noncombustible cannabinoids on adherence await controlled longitudinal studies and randomized clinical trials.
